The determination of the spinal fluid dynamics is a common procedure used whenever disease of the spinal cord is suspected and particularly when there is clinical evidence of an obstructive lesion. Actually, it consists in the testing of the free transmission of pressure along the spinal subarachnoid space. The value of the test depends largely upon the accuracy and skill with which it is performed. Inasmuch as the nurse is frequently called upon to assist in the procedure, it is important that she understand the basic anatomical and physiological principles involved. The method described below is essentially that of Grant and Cone,' but with certain modifications.
Principle: The cerebrospinal fluid, originating presumably from the choroid plexus, circulates through the ventricles and subarachnoid spaces and is absorbed eventually into the major intracranial venous sinuses. The greater part of the venous return from the head is through the jugular veins. Thus, any obstruction to the free flow of blood in the jugular veins causes distention of the intracranial venous channels with a consequent rise in intracranial pressure. This rise in pressure is reflected in the lumbar subarachnoid space in the absence of an obstruction above this level. Also, the degree of pressure rise in the subarachnoid space is proportional to the degree of pressure exerted upon the jugular veins. By means of graded pressures applied to the jugular veins in the neck and with a needle inserted into the lumbar subarachnoid space, the presence and degree of an intraspinal obstruction can be determined. Such graded pressures can be applied conveniently, as suggested by Grant The patient is placed on one side with the head resting upon a small pillow and the entire spine level with the edge of the bed. The knees are flexed upon the abdomen, but care must be taken that there is no pressure upon the latter and that the position is not forced. A blood-pressure cuff is applied about the neck and held in position with several layers of gauze bandage fastened with a strip of adhesive tape. A lumbar puncture needle (18 or 19 gauge) is inserted between the 4th and 5th lumbar vertebrae or a space lower if indicated.
The initial pressure is noted, following which 1 cc. of fluid is released and the pressure again recorded. This first sample of fluid is reserved for determination of the total protein content. The cuff is then rapidly inflated to 20 mm. of mercury pressure. Ten seconds after this pressure has been applied, the height which the spinal fluid has reached in the manometer is noted and the pressure on the cuff is released simultaneously. This is best done by disconnecting the rubber tubing leading from the cuff to the mercury manometer. Following release of pressure upon the neck, manometric readings are taken every 10 seconds for 1 minute or longer if necessary. After allowing a ten-to fifteen-second interval, the above procedure is repeated, first with 40 and then with 60 mm. of mercury pressure in the cuff.
Following the last determination 6 cc. of spinal fluid are released in 2 cc. amounts, keeping each sample separate and noting the fall in pressure with each sample removed. The first two samples are reserved for total protein determinations and the third for cell count, and Wassermann and colloidal gold reactions. After the last sample, the dynamics are again tested with 20 and then 40 mm. of mercury pressure upon the jugulars.
Nursing Problems: As can be seen, the validity of the test is dependent upon the skill of those performing it and upon the cooperation of the patient. Reassurance of the patient is important,-since with a tense, nervous individual the results are often equivocal. In this respect, the patient must be made to understand that the constriction about the neck will not be sufficient to make breathing difficult or uncomfortable. With some individuals it may be well to illustrate the degree of pressure applied by inflating the cuff, but this must be done some time before the test is carried out. In addi-tion, the patient must be cautioned against talking, coughing, straining, or moving while the procedure is in progress.
The cuff about the neck must be well placed but not tightly enough to cause pressure upon the jugulars before it is inflated. A The spinal fluid samples are received into flamed test-tubes which have been numbered. However, in collecting the samples care should be taken that the edge of the test-tube does not strike against the stopcock.
The application of the pressure to the neck is usually carried out by the nurse and constitutes the most important part of the procedure. The pressure should be applied rapidly but care taken that the cuff is not over-inflated. No time should be lost in releasing the pressure by disconnecting the rubber tubing after 10 seconds have elapsed from the time the desired pressure was reached in the mercury manometer. Following this, the nurse is required to keep track of the time and indicate the 10-second intervals so that spinal fluid pressure readings may be taken. A standard form, such as that given below, facilitates recording the results of the test.
Interpretation: Normally, there is a free and rapid rise and fall of spinal fluid pressure with return to initial or near initial level within about 15 seconds after release of pressure upon the neck. Figure IB shows a normal result, illustrated graphically. When there is an obstructive lesion present, the type of curve obtained depends upon the degree of obstruction present. If the obstruction is incomplete, the rise of spinal fluid pressure is relatively small and the return is slow and frequently to a level above that of the initial reading. Frequently there is a continued rise for several seconds after the pressure on the neck has been released ( Figure 1A ). This is due to the slowness with which pressure changes are transmitted through the partially obstructed subarachnoid space. When the obstruction is complete, there may be no rise with any of the three degrees of compression of the jugulars or only a small rise with extreme compression. In such instances, it is best to withdraw only a limited amount of fluid and omit the second half of the test.
To be noted is the occurrence of pain during the phase of jugular compression. This may be due to impaction of a tumor upon an adjacent nerve-root and is significant, particularly when the pain has characteristic radiation. Occasionally the first half of the test will show free dynamics while the second half will indicate the presence of an incomplete block. This may be due to impaction of a tumor from the release of fluid below it or the increase in pressure above it. The determination of total protein content before and after the dynamics are tested aids one in determining whether there is stasis in the lumbar subarachnoid space.
